Identification of calcium-induced genes in HaCaT keratinocytes by polymerase chain reaction-based subtractive hybridization.
Suppression subtractive hybridization, a PCR-based method for cDNA subtraction, was used to identify differentially expressed genes in keratinocytes. Differentiation was induced by elevating the calcium level in the cell culture medium. Using HaCaT immortalized keratinocytes cultured in the presence of a high calcium concentration, we isolated 60 clones representing 48 different genes. By reverse Northern analysis, 13 genes were scored as overexpressed in these HaCaT cells. Northern blot analysis was used to confirm differential gene expression. Six genes, keratin 1, plasminogen activator inhibitor type 2 (PAI-2), ferritin H, peroxiredoxin 5 (PRDX5), insulin-like growth factor binding protein-3 (IGFBP-3), and one EST gene, were differentially expressed in HaCaT cells cultured in the presence of a high calcium concentration. Two of these genes, keratin 1 and PAI-2, are differentially expressed during keratinocyte terminal differentiation. IGFBP-3, which has reduced expression during epidermal differentiation, was increased after culture in a high-calcium medium for 2 or 5 days. Overexpression of the ferritin H and PRDX5 genes due to elevated calcium has not been reported in keratinocytes. We demonstrated the expression of IGFBP-3, ferritin H, PRDX5, and one gene of a matching sequence from the EST database during differentiation in primary cultured normal human keratinocytes. The EST gene expressed two transcripts of 1.8 kb and 2.5 kb in HaCaT cells, and the transcripts were confirmed to increase in keratinocytes cultured in a high-calcium medium.